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An integral review is given in 
this book on the fatigue 
phenomenon covering the 
fundamentals of fatigue 
damage initiation, relevant 
factors influencing fatigue 
crack propagation and fatigue 
life, random load analysis, 
and simulation for theoretical 
and experimental fatigue life 
assessment. The entire chain 
of problems related to fatigue 
of metals and structural 
components is covered. 
Specifically, it describes the 
low-cycle plastic properties 
and statistically interprets the 
material stress reaction, 
examining original results of 
investigations on inelastic 
deformations under high 
cycle cyclic loading and 
correlating them with a 
number of use parameters. 
The limit states of bodies with 
primary defects and their 
resistance to fatigue crack 
propagation are discussed. 
Measurements, analysis and 
real-time modelling of 
operating loads for 
experimental fatigue life 
verification are reviewed as 
well as introducing some new 
fatigue damage accumulation 
' hypotheses based on 
dissipated energy. Various 
operating and environmental 
factors of the fatigue life are 
analyzed, including 
temperature, metal structures, 
corrosive environment, 
stress-strain amplitudes and 
their changes, random load 
(strain) properties, stress 





gradient frequency, mean 
level, etc. The work is 
intended for all those 
involved in research and 
development in the metal, 
machine and structure fields. 


Contents: 1. General Features 
of the Fatigue Process 

(M. Klesnil et al.). Cyclic 
hardening/softening process. 
Nucleation of cracks. Fatigue 
crack propagation. 

2. Low-Cycle Fatigue 

(M. Klesnil et al.). Cyclic 
plasticity. Hysteresis loop. 
Variable amplitudes. Stress 
and strain concentration ina 
notch. Effect of service factors. 
Fatigue life. References. 

3. High-Cycle Fatigue 

(V.T. Troshchenko et al.). Basic 
information about inelasticity 
of metals. Mechanism of 
inelastic deformation of 
metals. Some laws of inelastic 
deformation and fatigue 
damage. Strain and energy 
criteria of fatigue damage of 
metals. Accelerated method of 
fatigue limit determination. 
References. 
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4. Resistance to Fatigue 
Crack Propagation 

(V.T. Troshchenko et al.). 
Strength of cyclically loaded 
components with cracks. 
Resistance of components to 
cracks, effect of service 
factors. References. 

5. Operating Fatigue Life 
(M. Bily et al.). Operating 
loads. Modelling of operating 
processes. Calculation of 
operating fatigue endurance 
using material cyclic 
stress-strain properties. 
References. Conclusions. 
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Some key aspects of what will 
inevitably be implemented in 
future implants are reported in 
this work. The highest 
performances of biomaterials 
will be attributable to 
incorporating the complexity 
and efficiency of associated 
techniques. Further 
improvement in orthopedic 
implants requires the 

application of advanced 
technologies. The ultimate goal 
is to integrate materials and 
other methods to communicate 
with a remote decision centre. 
In the sixties, interdisciplinarity 
resulted in the emergence of 
biomechanics and biomaterials. 
Interdisciplinarity now 
encompasses an even larger 
dimension involving complex 
aspects of multiple fields. 

The articles in this volume 
present contributions by 
recognized scientists in fields as 
diverse as biomaterials, 
microelectronics and computer 
applications. The work will 
make an important 

contribution to the 

advancement of diagnosis and 
therapy through the 
amalgamation of medical skills 
and advanced engineering 
concepts, combining the 
advantages of interdisciplinary 
progress to improve the 
effectiveness of the implants. 
The choice of topics in this 
volume clearly illustrates the 
mandatory interdisciplinary 
approach to the complex 
systems that represent the 
future of biomaterials. 
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In this book the classical rigid-plastic 
model of deformed workpiece and the 
characteristic (slipline) method of 
analysis is assumed. The rigid-plastic 
solid assumption is deemed 
reasonable for the problems of 
technological plasticity with large scaie 
plastic flow, where small elastic stains 
are negligible. Along with classical 
results of the theory of plasticity the 
book includes many original analytical 
and numerical solutions of the 
problems of technological plasticity 
obtained by the authors in Russia and 
unknown for most western readers. 
The results of the analyses are given 
by analytical formulae and many 
graphs and tables, so the book will be 
useful for the practical and research 
engineers. It may also be used as a 
textbook by graduate students and 
engineers. 
Contents: Preface. List of figures. List of 
tables. Basic notation. Elements of the 
Plasticity Theory. Stress State. Flow 
kinematics. Rigid-plastic solid and yield 
criteria. Flow rule. Complete solution and 
problems formulation. Stress and velocity 
discontinuities. Generalized solutions. 
Plastic constant estimation. Extremum 
Theorems. Virtual energy rate equation. 
Extremum theorem for real velocity field. 
Extremum theorem for real stress field. 
Upper and lower bound estimation 
methods. Plane Strain Flow Theory. 
Basic equations. Characteristics. 
Geometrical properties of the 
characteristics. Velocity and stress 
discontinuities. Basic boundary value 
problems. Analytical method. Velocity 
hodograph and plastic dissipation rate. 
Statically and kinematically determinate 
problems. Statical stress field 
continuation into the rigid region. 
Axisymmetric Flow Theory. Basic 
equations. Characteristics for tresca yield 
criterion. Stress and velocity 
discontinuities. Plastic dissipation rate 
control. Numerical and Graphical 
Methods. Graphical generation of plane 
strain characteristic net. Numerical 
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solution of the axisymmetric plastic flow 
equations. Computer procedures for the 
basic boundary value problems. 
Numerical control of plastic dissipation 
rate. Sheet Rolling. Sheet rolling basic 
concepts. Thick-sheet rolling. 
Mean-thickness sheet rolling. 
Thick-sheet rolling with back-tension. 
Steady-State Forming Processes. 
Extrusion, drawing and reducing through 
inclined dies with small workpiece 
reduction. Extrusion and piercing with 
large workpiece reduction. Optimal die 
profiles for extrusion and drawing. 
Steady-state electrical upsetting. 
Workpiece Compression By Fiat Dies 
and Strip Cutting. Plane strain thin 
workpiece compression between rough 
parallel dies. Thin workpiece 
compression between flat elastic dies. 
Thick workpiece compression by flat 
rough dies. Strip cutting. Punch 
Indentation Problems. Prandtl's flat 
smooth punch indentation problem. 
Smooth spherical punch indentation. 
Plane strain thick strip indentation by 
convex punch. Smooth wedge 
indentation. Smooth cone indentation. 
Forging. High workpiece forging by two 
flat dies. Cylindrical workpiece forging by 
three inclined flat dies. Final stage of die 
forging. Cold forging of the balls. 
Thermo-mechanical fatigue life prediction 
of hot forging dies. Rivet joint forming. 
Plane Strain Problems with 
Continuous Kinematic Boundary 
Conditions. Basic equations. Numerical 

















solution of curl and stream function 
equations. Extrusion and piercing by 
rectangular smooth dies. Flat smooth 
punch indentation and linear crack 
tension. Compacting of Compressible 
Plastic Solids. Yield criterion and flow 
rule for compressible materials. Yield 
stresses. Initial and boundary value 
problems. On the friction laws of plastic 
solids. Extremum theorem for strain 
history dependent plastic solid. 
Compacting in closed dies. Appendix. 
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